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(54) Flexible tubular coupling member, foe a motor-vehlde exhaust system 



(57) A flexible tubular coupling member ftxr exhaust 
gases of a motor-vehicle comprises a bellow-shaped 
metal tubular element (15) having conugations shaped 
and arranged In such a way as to be able to absorb at 
least partially relative torsional movements of the two 
tubes (7,8) to be connected. The bellow-shaped ele- 
ment (15) Is s 



braid (18) which has one end welded to fiie respecfive 
end of the bellow-shaped element (15) and the o|:^3oslte 
end terminating with a nedc portion (19) freely rotatably 
mounted around the cooperating end portion (4} of the 
bellow-shaped element (15). 
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Description 

The present invention relates to the field of the f lex- 
iWet ufaular coupling members for motor-vehicle exhaust 
systems, of the type conprlsing: 

- a bellow-shaped metal tubular element, haring end 
portions, within whose ends there are to be welded 
two tiies to be connected to each other by means 
of the coupling memba', and 

- an outer titoular casing made of metal braid and 
surrounding said bellow^haped element. 

Tubular members of the above indicated type have 
been usedfbr example ibr coupling the outlet tube of the 
exhaust gas manifold of a motor-vehicle engine to the 
<»talytic converter of the exhaust system. TTie bellow- 
shaped element achieves the ck^ect of reducing or nul- 
lifying the transmission of axial, bending and shear 
stresses due for example to the vibrations of the engine 
on its elastical supports with respect to the supporting 
structure of the motor-vehicte. At the same time, said 
f lexiWo coipling member must of courae ensure a good 
sealing against the exhaust gases at high temperature 
(uptollOO'C). 

The drawback of the coupfing flexible members 
wWch have been used thus far lies in that they are able 
to solve the above indicated means quite satisfactorily, 
whereas they are not able to fulfil a similar function with 
respect to dampening or nullifying the transmission of : 
torsional stresses. Because of this inability of the flexi- 
bla coupling members which have been used flius fer, 
failures of conponents of the exhaust systems of motor- 
v^es often take place due to the torsional move- 
ments transmitted to these conponents by the engine s 
of the motor-vehicle. 

In the view of solving this problem, the present 
invention provides a flexible fubUar coupling member of 
the type which has been Indicated at the beginning, 
characterized in that said oiter casing of metal braid 
has one end welded to the cooperating end of the bel- 
Iow«haped element and the opposite end terminating 
with a neck portiwi freely rotat^y mounted around the 
cooperating end portion of the bellow-shaped element, 
and said bellow-shaped element has eormgations 
shaped and arranged In such a way as to be able to 
absoib at least partially relative torsional movements of 
the tvwj tubes to be connected. 

In a prefen-ed embodiment, said neck portion is 
welded to one end of the outer tubular casing of metal 
braW and is freely rotatably mounted on a bush welded 
to the respective end of the bellow-shaped element and 
having end edges bent outwarefly to axially hold said 
neckporfion. In a first embodiment said flexible element 
has a corrugated wall with circumferential crests lying in 
mcBned planes, (preferably at 45") with respect to a 
plane orthogonal to the tube axis. 

In a second embodiment, said flexible element has 
a portion of tte corrugated wall with lon^udinal aests 



parallel to the tube axis and having a tapered or rectan- 
gular profile in a plane containing this axis. 

In a further embodiment, said n&akte element has 
both said portions of the conrugaled wall with longitucJi- 
5 nal crests parallel to the tube axis, and a further portion 
of comjgated wall with circumferential crests lying in 
planes orthogonal to the tube axis. 

In all the said embodiments, the shape and 
anangement of 8ie corrugations of the bellow-shaped 
10 element make the latter able to absrab at least partially 
or to nullify the transmission of toreional movements 
between the two connected tubes. 

Further features and advantages of the Invenfion 
wriB become apparent from the follovwng descr^a'cn with 
IS refteence to the annexed drawings, given purely by ww 
of non limiting example, in which: 



- figure lis a view in aoss section of a flexible cou- 

f^ing member according to the prior art. 
■ figure 2 is a cross section of a ftedWe coupling 
member according to a first embodiment of the 
invention. 

flElure 3 is a view at an enlarged scale of the detail 
indfcated by arrow 111 in figure 2, 
f 4 is a partial view in cross section taken along 
line IV-IV of figure a, 

figure 5 is a side view of a conponait of the flexible 
coupling member in a second enixxjiment of the 
invention, 

figure 6 is a view in cross section taken along line 
Vl-VloffigureS, 

figure 7.8 are details at an enlarged sc^e which 
show two variants of a detail of figure 5. 
figure 9 is a side view partially in cross section of a 
component of the flexble member in a thiitl embod- 
iment of the invention. 

Rgure 1 shows a flexible tubular coupling merriser 
according to the prior art. used for example to connect 
40 fte outlet tube of the exhaust manifold of an internal 
combustion engine to the catalytic converter of the 
exhaust system of the motor-vehicle. 

The flexible coupling member, generally designated 
by reference numeral 1. comprises a bellow-shaped 
45 tubular element 2 having two end portions 3.4 and an 
intermedate bellow-shaped portion having a corru- 
gated profile in a cross-sectional plane containing the 
axis 5 of the tubular member, with circuntferenfial crests 
6 lying in planes or#iogonai to tie axis 5. Reference 
so numerals 7,8 respectivefy designate the ends of the two 
tubes to be connected, which are welded within the two 
end portions 3,4 of the bellow-shaped ti*ular element 
2. virhfcih is a metal element. This element is surrounded 
by an outer casing of metal braid 9 which has its ends 
w welded to the end portions 3.4 of the bellow-shaped ele- 
ment 2, by welded joints 10.1 1, which also provide for 
fixing of the two strengthening metal rings 12,13. 

Figures 2-4 relate to a first embodiment of the 
invention. In these figures, parts in common to those of 
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figure 1 have been indicatecl tv the same reference 
numerals. In this case, the flexlisle tubular coupling 
member, generally designated reference nunroral 1 4, 
also has a bellow-shaped metal tidwlar 15 having an 
intermediate bellow-shaped porticMi and two end por- 
tions 3,4 within which there are fixed the two tubes to be 
connected by welded jointe 16,17. As it is clearly appar- 
ent fircHTi figures 2,4, in this case, however, the b^ow- 
shaped element has comjgafions having drcumferen- 
Ual crests lying in planes inclined at an angle A, prefer- 
afcrfy of 45°. whh respect to axis 5 (or a plane orthogonal 
to this axis). Also in this case there is provided an outer 
casing of metal braid 18 which has one end welded to 
the end portion 3 of ttie bellow-shaped element 15 and 
a tube 7 by means of said welded joint 16. whereas to 
the opposite end of this outer casing 18 there is welded 
a metal neck portion 19 (see also figure 3) which is 
freely rotalaWy mounted within a bush 20 which on its 
turn is welded to the end portion 4 of the bellow-shaped 
element 1 5 and the tube 8 by means of said welded joint 

17, Bush 20 further has end edges bent radially out- 
wardly to axially hold ttie neck portion 1 9. In figures 1 ,2, 
anrow G indicates the direction of the incoming exhaust 
gases. As shewn, in the case of figure 2, contrary to the 
Imown scrfution of figure 1, any torsional movement of 
the inlet tU^e 8 are not transmitted to the outer casing 

1 8. since the tube 8 with the end portion 4 of the below- 
shaped element 1 5 and the bush 20 is free to rotate with 
respect to the necl< portion 19 connected to the outer 
ca^ng 1 8. At the same lime, the bellow-shaped element 
15 is able to absorb partially or nullify the transmission 
of axial, bending, shear and also torsional movements. 

Rgures 5.6 relate to a second en^iment which is 
sinilar to toat of Hgure 2 except for a different shape of 
the bellow-shaped element 15. Therefore, these figures 
show only this element, which In this case has cylindri- 
cal end portions 3,4 and an intermediate portion having 
a con-ugated profile in a plane orthogonal to the axis 5 
of the lube (see figure 6), In this case, tfierefore. the 
crests of the corrugations, designated by 6, are directed 
longitudinally, i.e. parallel to the axis 5. Furthermore, as 
clearly apparent from figure 5, the profile of each crest 
in a plane containing axis 5 (see figire 5) has a sub- 
st^'ally tapered profile vwth sides which are more or 
less inclined (see the variant of figure 5 and figure 8) or 
a rectangular shape (figure 7). 

Rgures 9,1 0 show a further variant in which the bel- 
low-shaped element 15 has both a portion 15a identical 
to the central portion of the bellow-shaped element 
shown in figure 5.6, i.e. witii crests 6 directed longitudi- 
n^ly and having a tapered or rectangular longitucflnal 
profile, and a portion 15b of a conventional ty^e, similar 
to that shown WHh reference to figure 1 , with circumfer- 
ential crests lying in planes ortiiogonal to axis 5. In this 
case, tiie portion 15b of the bellow-shaped element ful- 
fils ttio task of absorbing the axial and bending move- 
ments, whereas portion 15a absorte torsional 
movements. 



Naturally, while tfie principle of the invention 
remains ttie same, Uie details of construction and tiie 
embodiments may widely vary with respect to what has 
been described and illustrated purely by way of exam- 
5 pie, vrittiout darting from the scope of tiie present 
invention. 

Claims 

10 1. Rexible tutxilar coMpling meni)er iot exhaust sys- 
tems of motor-vehicles, comprislr^: 

- a bellow-shaped metal tubular element (15), 
having end portions 3,4 within which tfiere are 

IS to be welded two tubes (7,8) to be connected to 

each other by means of s^d member (1 4), and 

- an outer tubular casing of metal Ixaid (1 8) sur- 
rounding said bellow-shaped element (15). 

so chararterized in fliat said outer casing of 

metal braid (18) has one end welded to tiie cooper- 
ating end (3) of the bellow-shaped element (15) and 
the opposite end terminating with a neck portion 
(19) freely rotatably mounted around the cooperat- 

ffl 'mg end portion (4) of the bellow-shaped element 
(15). and 

said benow-sha|>ed element (15) has corai- 
gaUons shaped and arranged in sik^ a way as to 
beabtetoabsoibat least partiaHy relative torsional 
30 movements of ttie two tobes to be connecled (7.8). 

2. Rexible tubular member according to claim 1, char- 
acterized in that said neck portion (19) is weMed to 
one end of tiie outer tubular casing of metal br^ 
35 (1 8) and is freely rotatably mounted on a bush (20) 
welded to tiie respective end of tiie bellow-shaped 
element (15) and having edges bent outwardly to 
axially hold said neck portion (19). 

40 3. A flexible tubular member according to claim 1, 
characterized in tiiat said bellow-shaped element 
(15) has a corrugated wall witii circumferential 
crests lying in planes inclined with respect to a 
plane orthogonal to tiie axis (5) of the tube. 

4. Rexible tubular member according to dalm 3. char- 
acterized \n that said Inclination is substantially 45°. 

5. Re»ble titular meihber according to daim 1 , char- 
50 acterized in that sakl bellow-sh^ element (1^ 

has a portion of corrugated wall with longitudinal 
aests (6) directed parallel to the axis (5) of tiie tube 
and having a tapered or rectangular profile in a 
l^ane containing this a»s (5). 

fi5 

6. Resdble tubular member according to claim 5, char- 
acterized in tiiat said bellow-shaped element (15) 
has a further portion of contigated wall (15b) vwtii 
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circumferential crests l^ng In planes orttiogonal to 
the axis (5) of the tube. 
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